We investigated the epidemiology of musculoskeletal symptoms (MSS) among a complete cross-section of
INTRODUCTION

Background
Adverse symptoms and disorders of the musculoskeletal system represent an important cause of occupational morbidity for nurses around the world [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] . Risk factors can usually be divided into extrinsic occupational aspects (such as strenuous tasks, repetitive work, heavy lifting and manual handling) [6, 7, 8, 9, 10, 11, 12] , or intrinsic personal items (such as age, tobacco smoking and body size variability) [13, 14, 15, 16] . The importance of psychosocial factors (such as limited work-support from superiors, low mood and poor job satisfaction) has also been demonstrated in recent years [17, 18, 19, 20, 21] . Although musculoskeletal symptoms (MSS) are well-known to affect nurses in many countries [1, 2, 3, 4, 5, 6, 7, 8, 9, 10] , few epidemiological investigations have been undertaken in Korea [22, 23, 24] , or published in English [25] . This is particularly surprising, as MSS have already been shown to affect a variety of Korean workers, other than nurses, at reasonably high rates [26, 27, 28, 29, 30 ].
Aim of This Study
Given the lack of available epidemiologic information on Korean nurses' MSS, we considered it necessary to investigate the issue among a complete cross-section of this demographic. The aim of our study was to not only define the prevalence and distribution of MSS among Korean nurses, but also to identify statistical associations between MSS and various physical [6, 7, 8, 9, 10, 11, 12] , personal [13, 14, 15, 16] or psychosocial [17, 18, 19, 20, 21] risk factors. A further aim was to evaluate any potential relationships between MSS and adverse sequelae. As previous studies have already demonstrated the reliability, validity and cost-effectiveness of self-reporting MSS surveys in English [31, 32, 33, 34, 35] and Korean [36, 37] , we also considered it appropriate to use this particular data collection methodology.
MATERIALS AND METHODS
Questionnaire Design
This study involved an epidemiological analysis of Korean nurses' MSS, with data gathered by means of a self-reporting questionnaire. Our anonymous three-page form was based predominately on the Standardised Nordic Questionnaire [38, 39, 40] and other MSS investigations conducted among hospital nurses in various countries [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17] . It comprised a simple tick-box format, with the first section covering demographic items such as age, height, weight, tobacco smoking, alcohol consumption, work hours, shift work and years of experience. MSS questions included a simple anatomical diagram which focussed on the occurrence of symptoms at specific body sites occurring the previous 12 months [3, 15, 17] . Clearly labelled arrows indicated specifically-shaded regions on the diagram, corresponding to 11 different body sites. Additional questions asked about the duration of MSS symptoms, whether they affected the nurse's daily life and whether any medical treatment was needed. A 12-month recall period was used throughout, as this has been shown to be an appropriate time-scale in previous Asian studies [3, 7, 10, 17, 28] . The original English version was translated into Korean by a team of experienced, bilingual professionals, and then evaluated for accuracy and clarity by an expert nursing panel. It was subsequently back-translated into English and checked against the original document. The terminology and layout of Korean characters was specifically designed to be clearly understood by nursing professionals.
Participants and Methods
A cover sheet was attached to the front of all questionnaires, which explained our survey and provided instructions for the anonymous return of completed forms. Surveys were then distributed to all nurses within the hospital and returned within a 1-week period. All nurses were eligible for inclusion within the study. There were no penalties or rewards for participation, and nurses were free to answer as many or as few questions as they wished. Informed consent was implied if questionnaires were voluntarily completed and returned. Nurses were grouped into three main departments as follows: Intensive Care Units, Inpatient Departments and "Other" Departments. This division was undertaken to help stratify participants into three broad groups with similar daily work-tasks. The category Other was used to signify departments with very small staff numbers (usually fewer than 15), and also helped keep the number of participants similar in each group.
Statistical Analysis
Data was entered into a common spreadsheet program and analysed with statistical software (JMP version 4). Data was stratified by hospital department as mentioned in section 2.2., with statistically significant differences between the departments evaluated using Pearson's chi square test (P for Trend). MSS information was analysed as group and sub-category percentages. Logistic regression was then performed to determine possible risk factors for MSS, with results expressed as adjusted Odds Ratios (OR), 95% Confidence Intervals (95%CI) and Probability (P) values. A further logistic regression analysis was also undertaken to ascertain possible correlations between MSS and adverse sequelae (whether it affected their daily life and whether medical treatment was required). All data were analysed in a combined regression model. Probability values below .05 were regarded as statistically significant throughout all analyses.
RESULTS
MSS Prevalence
We recruited a complete cross-section of professional nurses from a large university teaching hospital in Gangneung city, during 2004. A total of 330 completed questionnaires were obtained from 337 nurses (response rate: 97.9%). By department, there were 83 nurses from the Intensive Care Units, 148 from the Inpatient Departments and 99 from the Other departments. The prevalence of MSS at any body site was 93.6%, with Other departments reporting the highest individual prevalence (96.0%), although this difference across the departments was not statistically significant. By specific body site, MSS were most commonly Notes. a-percentage of all nurses (N = 330), b-percentage of musculoskeletal symptom (MSS) cases by body site and hospital department (n = 83, 148 and 99, respectively), c-statistically significant differences in MSS prevalence by department evaluated using the chi square test ( † P for Trend = .0227, ‡ P for Trend = .0410), d-any MSS at any body site.
reported at the shoulder (affecting 74.5% of all nurses), followed by the lower back (72.4%), neck (62.7%), lower legs (52.1%) and hand/wrist (46.7%). There were statistically significant differences in MSS prevalence by department at the shoulders and hand/wrist (P for Trend = .0227 and .0410, respectively). Refer to 
Statistical Associations
Logistic regression indicated that manually handling patients on a daily basis was statistically associated with an increased likelihood of MSS at any body site. Nurses who regularly performed these work-tasks were 7.2 times as likely to report MSS, when compared to those who did not undertake manual handling (OR 7. Notes. a-evaluated simultaneously using logistic regression and expressed as Odds Ratios (OR) with 95% Confidence Intervals (95%CI) and Probability (P) values (adjusted for age, height, weight, work shift, department of employment, hours of work per day, hours of work per week and total years of work), b-percentage of all nurses in each subcategory (N = 330), c-affected activities in either work or private life.
DISCUSSION
The prevalence of MSS at any body site during our investigation (93.6%) was slightly higher than previous nurse studies conducted in tropical Australia (92.6%) [15] , Japan (78.4%) [3] and China (70.0%) [17] . It was also higher than the rate documented by researchers in Sweden (where 84% of professional nurses suffered either neck, shoulder, upper or lower back-related MSS) [6] and the USA (where 72.5% reported MSS at the neck, shoulder or back) [4] . MSS were most commonly reported at the shoulders during our study (74.5%), at a rate which was higher than previous nurse investigations from metropolitan Australia (60%) [2] , Sweden (60%) [6] , Japan (46.6%) [3] , tropical Australia (43.2%) [15] , South Africa (41%) [13] , China (38.9%) [17] and the USA (35.1%) [4] . When compared to other Korean workers, the nurses' MSS rate was also higher than that reported by hairdressers (61.0%) [26] , bank tellers (51.4%) [27] , nursing home staff (35.2%) [28] and foundry workers (13.7%) [36] . This suggests that a large burden may be incurred from MSS among Korean nurses, particularly when compared to their counterparts in different occupations. As many international studies have shown that MSS of the lower back, or low back pain (LBP), is usually the most common body site affected [1, 3, 4, 6, 15, 17, 36] , we were surprised to find a different result among our Korean nurses. Interestingly, some previous investigations conducted among Korean workers also found that shoulder-related MSS were the most frequently reported [27, 28] . These results suggest that Koreans might experience MSS at different body sites than their counterparts from other countries, even those in similar occupations. However, another Korean study demonstrated that LBP was the highest MSS category (44.4%), shoulderrelated MSS was 33.3%, and both were related to job stress in Korean nurses [42] . Differences in prevalence rates for LBP between our findings and previous research might be explained by the fact that our study investigated MSS occurring over the past 1 year, whereas other studies looked at MSS occurring at the time of the investigation.
As the phenomena may also relate to differences in biomechanical load, body composition, work organisation or even a combination of these factors, further research will be necessary to more clearly elucidate the contributory factors of MSS in Korea.
LBP was the second most common symptom reported during our study, affecting 72.4% of all nurses. There is considerable international literature regarding LBP in nursing, with the 12-month period-prevalence previously reported in the following countries: Hong Kong (40.6%) [10] , France (41.1%) [14] , England (45%) [8] , metropolitan Japan (54.7%) [1] , rural Japan (59.0%) [3] and Sweden (64%) [6] . As such, our Korean nurses' LBP prevalence was much higher than their international nursing counterparts in a variety of countries. Their LBP prevalence was also higher than previous MSS investigations conducted among Korean foundry workers (29.4%) [36] , bank tellers (38.3%) [27] , welders (44.3%) [37] and hairdressers (53.2%) [26] .
Work environmental factors, especially job satisfaction, job stress and work load and fatigue were observed to be related to LBP among Korean nurses, similar to some other studies [22, 41] . Neck-related MSS were the third most common category during our study, being reported by 62.7% of all nurses, which is slightly higher than some previous research conducted in Australia (just over 40%) [2] , the USA (45.8%) [4] and Sweden (48%) [16] . As such, it appears that Korean nurses report MSS (over a variety of body sites) at very high levels, and much higher than their international counterparts. Given that nurses in many countries could be expected to perform similar work-tasks, the reasons for these elevated prevalence rates are unclear. Nevertheless, Korean nurses might have increased exposure to workplace stressors, or some other occupational factors, when compared internationally.
Manual handling of patients was shown to be an important MSS risk factor during this study, with a 7.2-fold increase noted during logistic regression. Manual handling is well-known to be an important ergonomic issue for nursing staff worldwide, as they must meet the demands of patients at any time [1, 7] . Patient-handling activities often need to be undertaken in suboptimal time frames and less-than-ideal spaces, which can impart great biomechanical strain for nurses and may eventually lead to MSS [20] . Previous reports have described how manual patient-handling, transferring or moving are known to be important predictors of MSS [6, 7, 8, 9, 10, 11, 12] . It is reasonable to suggest that nurses working in intensive care units might be exposed to greater biomechanical stressors, due to their the urgent requirement of patients in emergency and possibly also due to constricted working space from intensive care equipment and so on. Therefore, we were surprised to find no statistically significant differences in MSS prevalence between the departments. Self-perceived high physical exertion, bending/twisting, work hours and total duration of employment were also unrelated to MSS during the current investigation, which is contrary to some previous reports from other countries [6, 10] . Furthermore, we did not find any relationships between age and MSS, despite a previous Swedish study reporting associations of this nature [16] .
Discrepancies between our results and those from other investigations are difficult to explain conclusively, although they may relate to certain work-tasks intrinsic to Korean nursing practice. The identification of manual handling suggests that physical stressors are of great importance to Korean nurses. As they were predominately identified by self-reporting, such hypotheses are difficult to verify however, and are worthy of consideration in future epidemiological studies. Logistic regression analysis also revealed that periodic depression was significantly associated with MSS, even after adjustment for demographic factors. As such, this result supports an increasing body of evidence linking psychosocial factors with MSS in various countries [17, 18, 19, 20] , including Korea [21] . It also reflects a prior study of hospital nurses in Sweden, where low support, low stimulation and high work demands were related to MSS [16] . If psychosocial risk factors are indeed as important as our study tends to indicate, a greater commitment should be directed to help improve physical conditions, work tasks and psychosocial issues among Korean nurses.
To ensure an appropriate focus, further research should also be undertaken to help establish exactly where future interventions can best be targeted among Korean nurses.
MSS among Korean nurses were significantly associated with adverse sequelae during this study, with almost two thirds (62.5%) of all forearm MSS affecting their daily lives. Similarly, over half of all lower back MSS (59.0%) were also associated with a negative affect on the nurses' daily lives. When investigated by logistic regression, MSS of the shoulder or hand/wrist were most likely to have interfered with their daily life. Regarding duration of symptoms, the highest proportion of MSS cases lasting longer than 1 week were reported at the lower back (49.0%) and shoulders (40.7%), although no statistically significant associations were found between length of symptoms and MSS location. Either way, these results suggest that MSS at certain body sites is clearly associated with adverse outcomes for Korean nurses. Medical treatment was most commonly sought for MSS of the elbows (28.6%) and lower back (21.3%), although lower back or hand/wrist were the only body sites where a statistically significant correlation was found during logistic regression. Again, this suggests that MSS are not always a temporary event; rather, they may be a prolonged disability which intrudes on a nurse's working and private life. Further research should now be undertaken to more carefully ascertain the ongoing effects of MSS among Korean nurses, and one that may be best conducted as a multi-centre or national nursing survey.
It is reasonable to consider the limitations of our research, particularly the reliance on self-reporting. MSS are no doubt a subjective condition, the definition of which probably varies between different countries, cultures and occupational groups. To account for differences of this nature, we specifically chose a well-known MSS questionnaire (The Standardised Nordic Questionnaire) [38] , which has been previously used in other countries, including Asia [3, 15, 17, 39, 40] . We also translated the English original in a manner specifically designed for Korean nurses to understand. Given these considerations, we expect the answers provided during our study would adequately reflect the true nature of MSS among Korean nurses. Nonetheless, the development of a standardised Korean-language MSS questionnaire would certainly be helpful in addressing validity issues during future international studies. The development of a standardised questionnaire on the broader issue of Asian nurses' occupational health would also be valuable for professional nurses, particularly those in Korea.
CONCLUSION
Overall, our study suggests that Korean nurses suffer a very high MSS rate when compared internationally. Their MSS-related burden also appears to be higher than in other studies of Korean workers who are not nurses. The identification of physical and psychosocial MSS risk factors was consistent with previous research. Adverse sequelae arising from MSS also appear to be a major issue among this demographic. As such, a greater commitment is needed to help improve physical conditions, work tasks and psychosocial issues among Korean nurses. Further research should also be undertaken to help establish exactly where future interventions can best be targeted. A longitudinal study among a complete group of nurses may be very useful in this regard.
